Two hereditary syndromes characterized by the association of retinal changes and erythrocytic anomalies have been described:
(c) Chorio-retinal atrophy with scattered pigment and a subnormal or extinguished electroretinogram (Figs 6 and 7, overleaf) .
Cataract, starting in the posterior cortex at puberty, accompanies the vitreoretinal changes.
Simultaneously with the description given by Wagner (1938) , essentially the same picture with the outstanding symptom of vascular veils in the vitreous was described by Mann and Macrae (1938) ; however, this idiopathic detachment in young men leading to chorio-retinal atrophy (Juler, 1947; Sorsby, Klein, Gann, and Siggins, 1951; Kleinert, 1953; Gieser and Falls, 1961 ) is a sex-linked anomaly, LEFT while vitreo-retinal degeneration may affect both sexes and is inherited dominantly like the haemoglobin anomalies. The changes in the vitreous and the cystic degeneration of the retina or retinoschisis were visualized by the contact lens method of Goldmann (1954) . The electroretinograms were recorded with the Mingograph (Elema) and by the method of Karpe (1948) . Light-thresholds and fficker-fusion frequency were examined with the adaptometer described by Kahain and Olah (1954) .
(2) In contrast to the homozygous form of thalassaemia manifesting itself in severe disease (Cooley's anaemia), the diagnosis of the heterozygous form (thalassaemia minor and minima), which is sometimes suspected on the basis of a mild (Robinson, Robson, Harrison, and Zuelzer, 1957 (Singer, Fisher, and Perlstein, 1952) , and are visible not only in natural unstained smears but also in wet preparations of fresh blood diluted with hypotonic saline and sealed with a coverslip and vaseline. This anomaly is bound to the erythrocytes and not to the plasma, being visible when the patients' washed erythrocytes are suspended in normal serum or Ringer solution, but not if normal erythrocytes are suspended in the serum of the patients.
However, this inborn erythrocytic anomaly is clinically coupled with low fasting total serum lipid values (Cases 2 and 3) determined by extraction and weighing, as described by Lindholm (1956) , the lower limit of normal being 600 mg. per cent., and with low levels of cholesterol determined by the method of Zak, Dickenman, White, Burnett, and Chernay (1954) . In our cases of acanthocytosis, the most prominent feature was the reduction of non-esterified (digitonin-precipitable) cholesterol, determined by the method of Zak, Luz, and Fisher (1957) , to less than 20 per cent. of total cholesterol. These serum lipid anomalies are considered not to cause but to accompany the erythrocytic anomaly (Jampel and Falls, 1958; Mier and others, 1960; Druez and others, 1961) .
Case Reports The detailed results of the general and haematological examinations of our four cases are summarized in the Table. The right vitreous was optically "empty"; the detached hyaloid membrane was particularly opaque on the temporal side near the ora serrata like a twisted ribbon; the disc was pale, the macula honeycomb-like, the periphery speckled with superficial pigment, the temporal periphery of the retina prominent (8 D).
In the left vitreous roughly scattered blood obscured the temporal part of the fundus. One month later, when the haemorrhages cleared, a picture similar to that of the right eye became visible.
During 3 years of observation, the corrected visual acuity of both eyes remained essentially unchanged with slight field defects in the nasal superior quadrants, and a blue central scotoma in the left eye (Fig. 4) . The latter was already divergent vertically, with occasional slight vertical nystagmus. The disc was pale, and a dense fold of translucent membrane veiled the left macula ( Fig. 1) and merged in the temporal periphery with the opaque surface of the prominent swollen retina, which was interrupted by a round hole and ended with a peripheral detachment.
In the posterior cortex of both lenses fine opacities developed. The electroretinogram was almost extinguished (Fig. 6 ). There was moderate hemeralopia, both the rod and cone thresholds being 0-6 ,u,u Lamberts above normal. The frequency of fficker fusion was 11 per sec.
Laboratory Findings.-Prevalence of target cells (Fig. 8) , decreased osmotic fragility of red blood cells, Hb F-containing erythrocytes, increase and agar-electrophoretic separation of Hb F (Fig. 10) , and slightly increased Hb A2 (Fig. 11) favoured the diagnosis of thalassaemia minor. Case 2. After underwater swimming, this boy saw a red mass progressively obscuring the sight of the left eye.
Examination:-Visual acuity in the right eye 5/7, with -3 5 D sph., and in the left eye hand movements. Corneal diameter 10-5 mm.
The vitreous of the right eye seemed structureless, its detached hyaloid membrane was opaque on the temporal side, forming a twisted ribbonlike opacity interrupted by holes. The disc was pale. Cystoid degeneration of the macula was most striking in this case (Fig. 2) . Temporally the retina exhibited pigment-mottling and a convex surface.
In the left eye, the red reflex was abolished by massive intravitreal haemorrhages, which dispersed after 2 months, when visual acuity improved to 5/10, with -2-5 D sph., -2 D cyl., axis 160°.
The disc was pale with cystoid degeneration of the posterior pole and preretinal vascular veils with extensive holes in the temporo-inferior quadrant.
After 3 years' a slow progression of the process was observed. The corrected visual acuity was 5/12, with central blue scotomata, and nasal field defects (Fig. 5) .
The electroretinogram was completely abolished (Fig. 7) . The rod and cone thresholds and frequency of flicker fusion were exactly like that of Case 1.
Laboratory Findings.-Prevalence of acanthocytes (Fig. 12) , decreased osmotic fragility of erythrocytes, few Hb F-containing erythrocytes, raised serum Hb F level, low total serum lipid and free cholesterol levels.
Hereditary data for these two cases are scanty. The blood smear of the boys' father contained numerous target cells and acanthocytes, but no abnormal signs. The mother showed no anomalies. The boys were their only children. Case 3, a girl aged 20 years, complained of black spots disturbing the vision of the right eye and frequent epistaxis. Both symptoms were alleviated by massive doses of ascorbic acid.
Examination.-The visual acuity of both eyes was 5/5. Remnants of pupillary membrane were seen on both lens capsules with dustlike remnants of haemorrhages, and detachment of the hyaloid membrane of both vitreous bodies.
In the right eye, the detached hyaloid membrane was dense infero-nasally, sparsely vascularized, and interrupted by numerous extensive holes. One hole at 4 o'clock was accentuated by a tom-off operculum of the same colour and twisted appearance as in Cases 1 and 2. In the periphery, the membrane ended with arcaded edges like disinsertions. The disc was poorly vascularized, there was no foveolar reflex, and the perifoveal reflex was silky with peripheral pigment mottling.
Behind the left lens, three glistening white specks attached to vitreous fibres were seen. In the temporal periphery there were vascular veils. There was a blue field defect in the upper temporal quadrant of the right eye. The electroretinogram showed a pronounced a-wave and negative afterswing (Fig. 13) .
The light thresholds and flicker fusion frequency were normal. Laboratory Findings.-Anaemia with predominant acanthocytosis, some target ,cells, decreased osmotic fragility of red blood cells, Hb F-containing erythrocytes, slightly raised serum Hb F levels (insufficient to be shown by agar-gel electrophoresis), and normal Hb A2 levels. The most prominent feature besides the acanthocytosis was -the low level of total serum lipids, particularly that of non-esterified cholesterol.
No data were available concerning other members of the family. Case 4, a girl aged 9 years, had the vision of the left eye suddenly blurred by red clouds and was then seen again 7 years later with essentially the same history.
Examination (at the age of 9 years).-The visual acuity in the right eye was 5/50 with -8 D sph., and in the left eye 5/15 (emmetropic).
The most prominent symptom was the detachment of the hyaloid membrane of the left weye, particularly opaque in the neighbourhood of the disc, adherent to its superior margin, and horizontally folded in front of the macula. The retrovitreal space was laden with a cloud of finely distributed haemorrhages.
On a presumptive diagnosis of Eales's disease of tubercular origin, PAS and INH were administered, but with no effect. Chest fluoroscopy and the Mantoux test (1:10,000) *were found to be negative, but moderate anaemia was present (red blood cells 3 -800,000;
Hb 11 3 g. per cent.).
The vision of the left eye was restored to 5/5 after large doses of ascorbic acid. The child was then free of complaints until she was admitted again at the age of 16 years.
Examination.-The visual acuity of the right eye was 5/50, with -10 D sph., and in the left eye 5/20 (emmetropic).
The right vitreous was found optically "empty", with a posteriorly detached hyaloid membrane. The surface of the retina appeared prominent in the temporal periphery *(26 D).
In the left eye, detachment and collapse of the vitreous with retrovitreal haemorrhages -were evident; these resorbed after 2 weeks rest in bed and the administration of ascorbic acid, permitting full evaluation and photography of the fundus changes. The scarred and vascularized hyaloid membrane was detached in the vicinity of the disc, fused with a remnant of the hyaloid artery, and stretched in horizontal folds in front of the macula (Fig. 3) , veiling the temporal midperiphery but adherent to a temporal retinoschisis. In the lower-temporal quadrant, the hyaloid membrane was interrupted by multiple holes with ribbon-like glistening margins.
The visual acuity in the left eye was now 5/5. There was a blue field defect in the upper nasal quadrant. The electroretinogram showed a pronounced a-wave (100 ,uV) and negative afterswing. The b-wave was 250 ,uV (Fig. 13) 
Discussion
All four patients presented with signs of intravitreal and/or retrovitreal haemorrhage, and a history reminiscent of Eales's disease. However, the finding of symmetrical changes in the hyaloid membrane and retinoschisis early in the second decade of life at the same time as the first haemorrhage in one eye and ocular and extra-ocular congenital malformations in the fellow eye suggest that these changes are the cause rather than the result of the retrovitreal haemorrhages. The primary changes involve the hyaloid membrane, the internal limiting membrane of the retina, and retinal cellular elements (bipolars and photoreceptors). The resultant retinoschisis in the lower temporal quadrant and the extinguished electroretinogram favour a diagnosis of vitreo-retinal degeneration rather than of retinal periphlebitis.
The full picture of the changes characteristic of vitreo-retinal degeneration was accompanied in Case I by symptoms of thalassaemia minor and in Case 2 by those of acanthocytosis. As Case 2 is the twin of Case 1 and of the same sex, he is probably also a carrier of the thalassaemia trait.
The less complete ocular picture in Case 3 is associated with definite acanthocytosis, and the abnormal laboratory findings (e.g., Hb A2 above the normal range) in Case 4 suggest the presence of thalassaemia minima.
This association of thalassaemia and acanthocytosis with erythrocytic anomalies and vitreo-retinal degeneration is seemingly not a mere coincidence. In contrast to the decreased osmotic fragility, both the erythrocytic anomalies are characterized by an increased mechanical surface-fragility in vitro (Singer and others, 1952) or by an augmented haemolysis in vivo associated with a lack of certain lipoproteins. 
